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PHARMACEUnCAL COMPOSITIONS 

FIELD OF THE INVENTION 

This invention relates to solid oral pharmaceutical compositions containing 

1 0 cimetidine. 

BACKGROUND OF THE INVENTION 

Cimetidine is a histamine H2-antagonist which has been described in U.K. 

Patent Specification 1,397,436. Cimetidine has been shown to be useful in the treatment 

1 5 of duodenal, gastric, recuirent and stomal ulceration, and reflux oesophagitis and in the 

management of patients who are at high risk from haemoiriiage of the upper 
gastrointestinal tract 

Cimetidine has been made available to patients in a variety of dosage 
forms; for example, tablets, granules, syrups and suspensions. In most, if not all, of 

2 0 these dosage forms, the cimetidine is in an immediate-rdease form; that is to say the 

nature of the formulation is such that by the time the cimetidine leaves the stomach, it is 
either in solution or is in the form of a suspension of fine particles, i.e. a form from 
which it can be readily absorbed. 

Coating agents which prevent release of an active ingredient in the stomach 

2 5 but which allow release in the intestines are known as enteric coating agents and many 

such substances are known in the art for tiiis purpose. Similarly, agents which forai a 
matrix in which tiie active ingredient is embedded are known to modify the release of the 
active ingredient. However, it has been found diat, when many such release delaying 
substances are used in conjunction with cimetidine, although release is delayed, the 

3 0 bioavailability of the cimetidine is substantially reduced. 

SUMMARY OF THE INVENTION 

The present invention provides for a phased-release oral dosage form 
comprising an H2 antagonist in a polymer matrix. The dosage fomi may comprise a 
3 5 plurality of matrix cores containing an H2 antagonist which matrix cores have different 
release rates or modified-rclease phases as used herein. The phased-release (or modified- 
release phase) may contain two, three, four or more phases of modified-release polymer 
matrix-cores (or matrixes). The dosage fomi preferably comprises an immediate-release 
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phaseofdmetidineasweaastheniodifiedideasephase. The modified release phase 
alone or in combinalion with immediate release of dmetidine is able to extend the duration 
of action of cimetidine and thereby provide improved bioavHabiHty of dmetidine. 

5 DETAILED DESCWnON OF TEffi INVENTION 

In one aspect, the present invention is a modified-rclease dosage fonn 

which comprises an H2 antagonist in a polymer matrix core. The modified release fOTn, 

preferably composed of peUets, comprises a plurality of discrete polymer matrix particules 

suitable for combination into an oral dosage form. The oral dosage ifoim may comprise 

1 0 multiple release phases of matrixes each of which comprises an H2 antagonist 

incorporated, independenfly, into the polymer matrixes. 

The modified rdease phase matrix-core may be un-coated (haeinafta- 

lefened to as the "uncoated matrix") or coated (hereinafter referred to as a "coated 

matrix") with a release-delaying substance. Preferably, when .the matrix-core is coated 

15 with the release delaying substance, fee release delaying substance is present in an amount 

of fiom 2 to 30% (w/w) relative to fee matrix-core. More preferably, fee release-delaying 

substance is present in an anaount of from 5 to 25% (w/w). 

Anofeer aspect of fee present invention provides for various combinations 

of modified-phase release pellets wife ofeer peUets, for example, fee uncoated mattix 

2 0 peUets may be in combination wife 1) an immediate release phase peUet of fee same H2 

antagonist, preferably dmetidine; 2) a coated matrix pellets containing fee same H2 
antagonist; 3) coated matrix pellets wife immediate rdease phase pellets; 4) coatedmatrix 
peUets in combination wife additional uncoated matrix peUets of a different polymer base; 
5) coated manix peUets in combination vwfe ad(fitional uncoated matrix peUets of a 
25 dieferentpolymer base and immediate rdease phase peUets. Hie matrix-core peUets may 
be coated independentiy wife difiercnt rdease-delaying substances all of which may be 
combined wife the uncoated or immediate release phase pellets of cimetidine. Therefore, 
additional combinations such as changing fee polymer bases for fee coated and uncoated 
matrixes as weU as changing fee release delaying substance in each of fee above noted 

3 0 combinations is also contemplated within fee scope of fee invention. 

Yet anofeer aspect of fee present invention provides for an additional 
modified-release phase to be present in combination wife fee coated or un-coated matrix, 
wife or wifeout immediate release, which additional modified-release phase comprises at 
least one core of cimetidine coated wife a release-delaying substance (hereinafter referred 
35 to as "immediate coated"). The release-delaying substance present in fee immediate 
coated peUets is present in an amount from about 2 to about.30% (w/w) relative to fee 
granule. Preferably fee substance is present in an amount of 5 to 25% (w/w). 
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More preferably this invention provides for combinations of tiie immediate 
coated pellets with coated matrix and immediate release pellets; as well as various 
combinations of immediate coated pellets with uncoated matrix and immediate release 
pellets; as well as inimediate coated pellets with coated matrix and un-coated matrix 
5 pellets. The combination of all four types of pellets (immediate-release, immediate 

coated, un-coated matrix and coated matrix) is also contemplated as a further aspect of the 
present invention and is described below in its prefened embodiment : 



A modified-release oral dosage form comprising: 
10 a) an immediate-release phase of cimetidinc; 

b) a "first" modified release phase which comprises a matrix-core which 
comprises cimeudine incorporated into a polymer matrix; 

c) a "second" modified release phase matrix-core which comprises 
cimetidine incorporated into a polymer matrix coated witii a first modified release-delaying 

1 5 substance in an amount of from 2 to 30% (w/w) relative to the matrix-core (hereinafter 

referred to as a "coated matrix"); and 

d) a "third" modified-release phase which comprises at least one core of 
cimetidine coated with a second modified release-delaying substance in an amount of fiom 
2 to 30% (w/w) relative to die core (hereinafter referred to as "immediate coated"). 

20 

As the release-delaying substances, which can for instance be enteric 
coatings, slow release, or delayed release, may vary independently with the matrix core(s) or 
the immediate release pellets of cimetidine, dierefore all combinations of such coatings are 
contemplated to be within the scope of this invention. Further, as the polymer used to 

2 5 granulate the matrix can vary with the release phase desired, the various combinations of 

matrixes having different polymer cores is also contemplated within the scope of this 
invention. 

Examples of H2 antagonists useful in the present invention include, but are 
not limited to, cimetidine, rantidine, famotidine, nizatidine and roxatidine. 

3 0 Immediate release phase, as used herein, is intended to mean a short pulse, 

i.e., a dissolution time and absoiption from the gastric juices from immediate release to 
about 45 minutes. The immediate-release phase of tiie present invention contributes to a 
first pulse of cimetidine in tiie stomach. Such immediate-release formulations for instance 
of cimetidine are old and well known to those skilled in the art, for example, U.S. Patent 
3 5 No. 4,024,271 issued May 17, 1977. The immediate release phase pellets of die present 
invention, as described in the Example Section, herein meet such criteria. The immediate 
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release phase of the present invention preferably comprises dmetidine as a peUet or 
granule (one core) not comprising a delayed rdeased substance. 

Modified release phase, as used herein, is intended to mean a controUcd 
release of dmetidine such that dmetidine is not immediately and completdy released into 
5 the stomach, within the time fiame noted above, and remains available to the mammal for 
leleaseoverapiolonged period of time. The release may occurin the stomach or the 
intestinal tract 

Tbe Tr^'-/<"w> coated release pellets of tfie present invention, arc made 
ftom coated "immediate release" pellets of dmetidine. However, it is within the scope of 

1 0 this invention that any immediate release form of cimetidine is contemplated and is not 

limited to a bead or peUet formulation as described herein. Bulk cimetidine, granulated 
cimetidine and coated cimetidine particles thereof are but one aspect of the present 
invention. The overcoating as contemplated herein for the immediate release dosage 
forms, are the enteric coatings. The enteric coating art is well known to those skilled in 
15 the art and is suitably described in Example I herein. The immediate coated release 
pellets of the present inventkm will allow for release of the dmetidine over aperiod of 
time in the intestinal tract (dq)endcnt upon tiieQ^e and amount of coating chosen). 

Hie "release delaying substance" of tiie ptwent invention, as used herein, 
is a coating agent or Wend of agents tiiereof , which protects die active ingredient, the H2 

2 0 antagonist, ftom immediate degradation in ti» stomach. The overcoating, depending 

upon tiie release rate desired may aUow for continual release (or slow release) or may be a 
delayed ;dease. 

The modified release phase of an uncoated matrix pellet, as used herein, 
wiU resuU in a pulse of cimetidine which, depending upon the polymer used in the matrix 

2 5 itself, continue to release cimetidine for a period of time exceeding that of tiie immediate 

release. Preferably tiie release will continue for up to 4 hours. More preferably die 
release will continue for up to 8 hours. A preferred embodiment of tiie invention is an 
immediaterelease of die H2 antagonist, followed by a 10% release of theHi antagonist 
by 4 hours, foUowed tiiereby witii a 10 to 15% release rate each hour up to 8 hours. 

3 0 The modified release phase of a coated matrix pdlet as used herein, results 

in die absence of available dmetidine in die stomach and aUows for its rdease in die 
intestinal tract , Le. as a "tiuid" pulse in combination wifli immediate and uncoated matrix 
pellets. D^ndent upon die coating and polymer used in die matrix a prolonged release 
of dmetidine in die intestinal tract will occur over an extended period of time. In tiiis 
3 5 manner die duration of action of cimetidine can be extended providing good 
bioavailabOi^. 
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ExtCTding the duration of action of cimetidine increases the rate of healing 
in gastric or duodraal ulceration and is advantageous in disease states such as gastro- 
esophageal reflux disease, dyspepsia or stress ulceration where prolonged control of acid 
secretion is desirable. 

5 The cimetidine may be present as the free base or as a phaimaceutically 

acceptable salt, for example the hydrochloride salt. 

The immediate-release phase of cimetidine can exist in any of the 
commonly used types of solid dosage form, for example, as tablets, pellets or granules 
which can optionally be coated witii a coating agent which dissolves in the gastric juices 
10 or which can optionally be contained within a gelatin capsule. 

The modified release phase matrix can similarly exist as a tablet, pellet or 
granule and is optionally coated with the release-delaying substance. The additional 
modified-release phases, such as tiie immediate coated may also exist as a tablet, pellet or 
granule coated with the same, or different release-delaying substance, and which can 

1 5 optionally be contained within a gelatin capsule.. 

The immediate and modified-release phases can be presented separately or 
more convenienfly combined in a single dosage form. Thus, for example, a combination 
can take the form of immediate-release phase pellets, "first modified-release phase" 
un-coated matrix pellets, "second modified-release phase" coated matrix pellets, and 

2 0 "third modified-release phase" immediate coated pellets, all optionally contained within a 

gelatin capsule. It is possible to have various combinations of the dosage forms, such as 
immediate release with coated matrix; immediate release with uncoated matrix; immediate 
rdease with immediate coated and coated matrix; or immediate release with immediate 
coated and un-coated matrix. 

2 5 The immediate release phase and the modified release phase (an uncoated 

matrix, coated matrix or immediate coated pellet) are preferably contained in a single 
dosage form. The immediate release phase and modified release phase are preferably 
composed of pellets or beads (used interchangeably herein). The pellets are preferably 
contained in a capsule, which is preferably made of gelatin, 

3 0 For particulate dosage forms such as pellets or granules and in a two phase 

system, of the total amount, preferably the immediate release phase is present in an 
amount of about 5 to 40% (w/w). The first and second modified release substance (the 
coated or un-coated matrix respectively) is thereby present in an amount of 60 to 95% 
(w/w) relative to die immediate release dosage form. Preferably, either matrix is present 
3 5 in an amount of 70 to 90% (w/w) relative to the inmiediate release form of 10 to 30% 
(w/w). 
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Fbr a three phase system, which can include either or both of the coated and 
un-coated matrixes, of the toal amount, the immediate release dosage form is present in an 
amount of about 5 to 40%. the coated matrix dosage form is present in an amount of about 
10 to 85% (w/w) relative to the immediate release dosage and an immediate coated dosage 
5 form is presentin an amount of about 10 to 85% (w/w) also relative to the immediate 
release dosage form. 

Pirferably the immediate release dosage form is present in an amount of 
about 5 to 30%, the coated matrix dosage ftwrn is present in an amount of about 20 to 75% 
(w/w), and the immediate coateddosage form is present in an amount of about 20 to 75% 
1 0 (w/w). The modified rdease substances should preferably be present in about 66 to 75% 
total (w/w) of the dmetidine dosagp form. More preferably the immediate release dosage 
form in present in an amount of about 15 to 25%, the immediate enteric coated dosage 
form is present in an amount of about 20 to 30%, and the coated matrix dosage form is 
present in an amount of 45 to 60%. 

1 5 For the four phase system, the immediate release dosage form is present in 

an amount of about 5 to 40%. the (un)-eoated matrix dosage form is present in an amount 
of about 10 to 75% (w/w) relative to the immediate release dosage and the immediate 
coated dosage form is present in an amount of about 5 to 75% (w/w) also relative to the 
immediate release dosage form. 

2 0 Prefraably theimmediate release is present in an amount of about 5 to 

30%, the coated matrix in an amount about 20 to 70% (w/w), the un-coated matrix in an 
amount about 20 to 70% (w/w), and the immediate coated substance in present in an 
amount about 10 to 30% (w/w). As in the case of die duee phase system, the modified 
release substances should preferably be present in about 66 to 75% total (w/w) of the total 

2 5 dosage form. 

Suitably the coating agents used for the immediate-release phase of 
cimetidine will dissolve in the gastric juices. Such coating agents are weU known to those 
skilled in die art and include, but are not limited to hydroxypropyl metiiylcellulose, or 

30 methyl cellulose. 

Suitably the coating agents used for die modified-rdease phase matrixes 
are agents or blends of agents such as, but not limited to, enteric coating agents selected 
ftom copolymers based on metiiacyrUc acid and ethyl acrylate; copolymers based on 
methacyrlic add and methacrylates (also referred to as methaoyUc add copolymers. Type 

3 5 A-C United States Phannaa^ia, 22nd Edition); copolymers based on hydroxypropyl 

mediylceUulose phthalate, cdlulose acetate phtiialate, polyvinyl acetate phthalate, or 
mixtuiestiiereof. The coating agents of die additional, or second and dmd 
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modified-rclease phase substances need not be the same, however, conveniently they are 
essentially the same. 

Preferably the coating agent is Eudragii ™L30D which is an aqueous 
dispersion containing 30% (w/w) of an acrylic resin fomied from a copolymer based on 
5 polymethacrylic acid and acrylic acid esters. The acrylic resin is soluble in intestinal juice 
from pH 5.5 upwards. 

The process of producing the coated modified-release phase tablets, pellets 
and particules is also well known to those sldlled in the art and may be readily achieved 
by suspending the material to be coated in ftuidized bed equipment, spraying the coating 
1 0 solution onto the material and subsequentiy drying. Alternatively, the coating can be 

carried out in pans designed for such purpose and employing similar spraying techniques 
to coat materials and subsequendy drying thereafter. 

The maoix material comprising the modified release phase contains a 
suitable polymer which forms a matrix from which the cimetidine can be gradually 

1 5 released. Suitable materials are the water swellable i)olymers, or polymers which are 

non-water swellable but water penneable. Examples of suitable polymers useful in this 
invention include, but are not limited to a non-ionic neutral copolymers based on ethyl 
acrylate and methyl acrylate (also referred to as polyacrylates), such as Eudragit™ 
NE30D, acrylic and methacrylic acid esters, such as Eudragit™ RS30D, ethyl cellulose, 

2 0 hydroxypropyl methylcellulose, gelatin or various waxes (such as, but not limited to, 

white, camauba, stearyl alcohol, stearic acid, polyethylene glycol, castor wax, 
polyetiiylene glycol monostearate and triglycerides) or mixtures thereof 

A preferred polymer is Eudragit™ NE 30D which is an aqueous 
dispersion containing 30% (w/w) of a neutral copolymer based on ethyl acrylate and 

2 5 methyl acrylate, and is considered a water swellable and water permeable polymer. 

Another preferred polymer are the co-polymers of acrylic and methacrylic acid esters 
(Eudragit™ RS 30D), which is not water swellable and has a low permeability to water. 
Another preferred polymer similar to Eudragit ™RS 30D is one based upon the same 
structure but which has additional ammonium groups, such as Eudragit™ RL 30D. This 

3 0 copolymer is not water swellable but is very permeable to water. Both Eudragit™ RS 30 

D and RL 30 D are independent of pH. 

A short chemical description of the preferred polymers, such as Eudragit™ RS 
30D, RL 30D and NE 30D, produced by Rohm Pharma GMBH, Weiterstadt is shown 
3 5 below. 
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Polymer Name 
5 Poly(ethylaciylate, 
mediylmethactylate) 



10 



15 



20 



25 



30 



2:1 



M.W. 
800,000 



Poly(e&ylaciylate, 
metbyknetbaciylate) trimethyl- 
flmmnninetfiylmethacrylate chloride 
R = CH2-CH2-N+(CH3)3C1- 

PolyCethylaoylate, 
methylmetfaacrylate) trimethyl- 
ammonioethylmetfaacrylate chloride 
R = CH2-CH2-N+(CH3)3a- 



1:2:0.2 150,000 



Endrapttvpe 
NE3QD 



RL30D- (30% dispersion) 
RL 100 ( granules ) 



1:2:0.1 150,000 RS30D (30% dispersion) 

RSlOO (granules) 



A prefwied usage of these copolymers in the instant invention is to mix 
Eudragit™ RS 30D and Eudragit™ RL SOD m ratios fiom 0 to 100% w/w to produce the 
desired release proffle. A prefened ratio of RS 30D to RL 30D (fiar matrix use) is fiom 
95:5 to €0:40. Another prefiHted combination is to mix Eudragit™ RS 30D and 
Eudragit™ NE 30D in rajios of 0 to 100% w/w as welL The prrferred ratios of 
Eudragit™ RS 30D to NE30D (for matrix use) are from 95 :5 to 50:50. more preferably 
85:15. The polymers can be used alone, or in combination to produce a delayed (or 
controlled) release of die H2 antagonist either by incorporation into die matrix granulation 
and optionaUy widi overcoating the matrix cores by the copolymers. For instance, if 
Eudragit™ NE 30D is the copolymer used for die matrix granulation core then Eudra^t™ 
RS 30D may be used as the copolymer for over-coating. Altranatively, Eudra^t™ RS 
30D could be used for the matrix granulation core material and the overcoating copolymer 

may be Eudragit™ NE 30D. 

Preferably the matrix granulation polymer is present in an amount of 10 to 
20% (w/w) of polymer relative to the H2 antagonist or cimetidine (based upon dry weight 
of polymer). 
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Hie matrix granulation core w/w % is dependent upon the concentration of 
the polymer suspension. For instance, the preferred polymer Eudragit™ NE 30D is 
available as aqueous dispersion containing 30% (w/w) of the neutral copolymer as well as 
a 40% and a 50% concentratiQn. As dmetidine is fairly soluble in water, the amount of 
5 suspension which can be used is restricted as the granulation becomes overwet If a more 
concentrated suspension is used a higher level of polymer may be obtained in the matrix 
bead. If more polymer is used there will be a decrease in the amount of cimetidine 
available. Yet another factor for ultimately detensiining the correct percentage of polymer 
used in the matrix granulation is the amount of retardant or release-delaying substance 
1 0 applied. An increase of release-delaying substance would decrease the amount of 
polymer used in the matrix granulation. 

A preferred embodiment of the present invention is a matrix granulation 
core containing 12% w/w of polymer. If the matrix core is coated with a release-delaying 
substance of the type which causes a slow release (as opposed to a delayed release), the 

1 5 preferred percentage of polymer used will be from about 2 to about 30%, preferably from 

about 2 to about 20%. A slow release overcoating w/w % would preferably be from 
about 2 to about 20% as well. More preferably about 10%. 

A further preferred embodiment of the present invention is a matrix 
granulation core which is overcoated with a retardant ( or delayed release) polymer. 

2 0 Similar preferred ratios of polymers are those noted above. 

The formulations of the present invention may further comprise additional 
excipients and agents well known in the coating art such as: 

1) plasticisers, e.g. acetylated monoglycerides, diethyl phthalate, triacetin, 

2 5 citric esters such as triethyl citrate, acetyl triethyl citrate, tributyl-citrate or acetyl tributyl 

citrate, propylene glycol, tributyrine, butylphthalylbutyl glycolate, glycerine, polyethylene 
glycols, glyceryl triacetate, dibutyl sebacate, dibutyl phthalate, castor oil or acetyl 
monoglyceride, polysorbates and sodium lauryl sulfate; 

2) lubricants, e.g. calcium stearate, colloidal silicon dioxide, mineral oil, 
30 magnesium stearate, polyethylene glycol or talc; or 

3) film disintegrating agents, e.g. lactose, saccharose, starch, cellulose, 
kaolin, polyvinyl alcohol or hydroxypropyl methyl cellulose. 

The immediate-release and modified-release phases forms of this invention 
suitably comprise other standard pharmaceutically acceptable carriers or excipients, for 

3 5 example starch, celluloses, sodium croscarmellose, sodium starch glycoate, 

crospovidone, polyvinyl alcohol, polyvinylpyixolidione, gelatin, low viscosity 
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hydroxypropyl methsdcdlulose, lactose, sucrose, talc, kaolin, coUoidal siKcon dioxide, 
magnesium stearate, or stearic acid. 

The process of producing immediate release substance is weU known to 
those skilled in die art. For instance the H2 antagonist can be granulated in accordance 
with standard pharmaceutical techniques: thus is can be mixed with a solution of a landing 
agent in a conventional mixing device or it can be subjected to fluidized bed granulation 
mediods as known in the art. The process of producing the modified release phase is also 
weU known to those skilled in the artandisftoher illustrated by means of the following 
examples. 

Uncoated immediate-rdease cimetidine peUets, un-coated matrix peUets. 
and immediate coated pellets are contained within a hard gelatin capsule. 

15 Mannfactme of Tmmediate-Release PelletS 



10 



Inpredients 


% w/w 


Cimetidine 


85 


MicrooystalKne Cellulose 


12 


Gelatin 


3 


Waw 


(qs) 



20 



Tb& dmetiifine and part of the microciystalline ceUulose are dry blended in 
25 a high shear nte. Mixingis continued while a solution of the gelatin in water is added. 
When homogeneously massed tiie material is passed through an extruder and recirculated 
tiirough it once. The extrudate is transferred to a Marumerizer bowl and spheronized. 
The rest of tiie microoystalline cellulose is used as dusting powder to fadUtate tins stage 
of tiie process. The peUets are discharged and spread out on trays to be dried in a hot air 
3 0 oven. The dried pellets are screened via a 1.4mm sieve to remove oversize and via a 

0.6mm sieve to remove undersized fractions. Pellets fiactions between eOOmicrons and 
1400 microns in diameter are retained. These dried uncoated inunediate^-rdease pellets 
tiieiefore contain 85% of cimetidine. 



35 
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Coatinp of Immediate-Release Pellets to yield Immediate Coated Pellets 



Composidon of coating suspension % w/w 

Eudragit™L30D 51.2 

Triethyl citrate 2.3 

5 Colloidal silicon dioxide 1.2 

Water 45.3 



Pellets obtained as described above are coated by bottom spraying with the 
coating suspension in Fluidized Bed equipment until a 20% gain in weight is achieved. 
1 0 These coated pellets therefore contain 85/120 = 70.8% of cimetidine. The coated pellets 
are dried in situ before discharge, and then allowed to cure overnight at room 
temperature, while spread out on trays. The approximate weight of a coated pellet is 
about 0.8 mg. 

15 M^nyfwPm pf Cimeti<iing Polymgr Ma^rix-PgUgts 



(Uncoated Matrix Pellets) 

Ingredients of Core % w/w 

Cimetidine 75 

Microciystalline Cellulose 10 

20 Gelatin 3 

EudragitNE30D 12* 

Water (qs) 



* Calculated as dry weight of polymer 

25 

The cimetidine polymer matrix-pellets are prepared in similar manner to the 
immediate-release pellets except that die Eudragit ™NE 30 D suspension is added prior to 
the addition of the gelatin solution. Dried uncoated cimetidine polymeric matrix-pellets 
therefore contain 75% of cimetidine. 

30 

Encapsulation 

The coated and uncoated pellets are prepared as in Example 1 are fiUed 
(encapsulated) into capsules, such that one capsule contains: 

58.8 mg of uncoated immediate release pellets comprising 50 mg cimetidine; 
3 5 70.6 mg of immediate coated pellets comprising 50mg cimetidine; and 

266.7 mg of coated matrix pellets comprising 200 mg cimetidine. 
Thus two capsules provides a 600mg dose of cimetidine. 
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KXAMPLE 2 

Immediate-release cimetidine pellets, and uncoated matrix are contained 
within a hard gelatin capsule. 
5 Manufacture: 

The un-coated matrix pdlets and ^mediate idease dnietidine penets are piq)aied 

as in Example 1. 
^ITP^pSPl^tjoq; 

Ihese peUets are filled (encapsulated) into capsules, such that one capsule 

10 contains: 

882mg of uncoated immediate release pellets comprising 75mg cimetidine, and 
300mg of uncoated matrix pellets comprising 225mg cimetidine. 

When prepared in accordance with these procedures, one capsule would 

provide a 300mg dose of cimetidine. 
1 5 Alternatively, tiiepelletsmayalsobecncapsulatedsuchtiiatonec^sule 

contains: ^ 

58.8 mg of uncoated immediate release pellets comprising 50mg cimetidine. and 

333.3 mg of uncoated matrix peUets comprising 250mg dmetidine. 

20 KXAMPLE 3 

Uncoated immediate-release cimetidine peUets, coated matrix peUets, and 
immediate coated peUets are contained witiiin a hard gelatin capsule. 

The immediate coated cimetidine peUets and immediate release peUets are 
prepared as in Example 1, above. 

25 

rnarinp of the TTnnnated Polyt^^Tr Matrix Pellets 

(Coated Matrix Pdlets) 

The uncoated matrix cimetidine pellet is first prepared using the procedures 
described above in Example 1 for prq>aratioh of the un-coated Cimetidine Polymer Matrix 

3 0 peUets. The uncoated peUet is then coated in an analogous manner and with tiie same 
coatingsuspensionasdcscribedinExamplelfortiieimmediatecoatedpeUets. When 

prepared in accordance with these procedures die coated peUets contain 75/120 = 62.5% 

ofdmetidihe. 

35 Kncapiailarion 

The coated and uncoated peUets as prepared above are fiUed (encapsulated) 
into c^sules, such tiiat one capsule contains: 
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58.8 mg of uncoated immediatB release pellets comprising SO mg cimetidine; 
141.2 mg of immediate coated pellets comprising lOOmg dmetidine; and 
240.0 mg of coated matrix pellets comprising ISO mg cimetidine. 
Thus two capsules provides a 600mg dose of cimetidine wherein die ratio of 
S immediate release, immediate coated and coated matrix is 1:2:3 [S04>100+1S0 = 300mg]. 



EXAMPLE 4 

Uncoated immediate-release cimetidine pellets, and coated matrix pellets 
are contained within a hard gelatin capsule. 
1 0 The immediate release pellets are prepared as described above, in Example 

1. The coated matrix pellets are prepared as described in Example 3. These pellets are 
filled (encapsulated) into capsules, such that one capsule contains: 

1 17.6mg of uncoated immediate release pellets comprising lOOmg cimetidine, 

and 

1 S 320mg of coated matrix pellets comprising 200mg cimetidine. 

Alternatively, die pellets may be encapsulated such tiiat one capsule 

contains: 

88.2 mg of uncoated pellets comprising 7Smg cimetidine, and 
360.0 mg of coated matrix pellets comprising 22Smg cimetidine. 



20 
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30 



EXAMPLE 5 

Uncoated immediate-release cimetidine pellets, uncoated matrix pellets, 
coated matrix pellets, and immediate coated pellets are contained within a hard gelatin 
capsule. 

Manufacture : 

The uncoated matrix is prepared as described above in Example 1. The 
coated matrix is prepared, as described above, in Example 3. The immediate release and 
immediate coated release pellets are also prepared, as described above, in Example 1. 



Enpapsylatjpn 

Uncoated and coated pellets are filled into capsules such that one capsule 

contains : 

29.4 mg of uncoated pellets comprising 25 mg cimetidine (8.3%) 
3 5 35.3 mg of coated pellets (immediate-coated) comprising 25 mg cimetidine 

(8.3%) 
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133.3 mg of uncoated polymer matrix-peUets comprising 100 mg dmetidine 



(33.3%) 



(50%). 



240.0 mg of coated polymer matrix-peUets comprising 150 mg dmetidine 



HXAMPLE6 



10 



Fbr systems consisting of coated matrix beads tiie following combinations arc 
exemplified. The amount of coating present is expressed as a % wdght gain over tiie 
granule alone. 
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/MATRIX CORE 


(amount of pnl vmer wfvi) 


COATING 




Eudragit™NE30D 


• 

12% 


none 


10% Wt. gain 


NE30D 


12% 


Eudragit™L30D 


NE30D 


12% 


NE30D 


10% Wt gain 


^E30D 


12% 


RS30D 


10% Wt gain 


MATRIX CORE 


^amount of polvmer wAv^ 


COATING 




RS:RL30D . 


(90:10 ratio, 20%) 


none 


10 % Wl gain 


RS:RL30D 


(90:10. 20%) 


Eudragit™L30D 


10 % Wt. gain 


RS:RL30D 


(90:10,20%) 


NE30D 


10 % Wt. gain 


RS:RL30D 


(90:10. 20%) 


RS30D 


10 % Wl gain 


RS:NE30D 


(85:15 ratio, 15%) 


none 


10 % Wl gain 


RS:NE30D 


(85:15,15%) 


Eudragit™L30D 


10%WLgain 


ATRS:NE30D 


(85:15, 15%) 


NE30D 


10 % Wl gain 


RS:NE30D 


(85:15, 15%) 


RS30D 


10 % Wl gain 



The above description fuUy discloses tiie invention including preferred 
embodiments tiiereof. Modifications and improvements of die embodiments specificaUy 
disclosed herein are witiiin tiie scope of tiie following claims. Witiiout furtiier 
elaboration, it is beUeved fliat one skilled in tiie art can. using tiie preceding description. 
utiKze tiie present invention to its fiiUest extenL Therefore die Examples herein are to be 
consiraed as merely illustrative and not a limitation of tiie scope of tiie present invention in 
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any way. The embodiments of the invention in whidi ah exclusive property or privilege 
is claimed are defined as follows. 
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Whatisdaimedis: 

1. A phased-release oral dosage form comprising an Hi antagonist in a 

polymo^ matrix. 

2. The dosage form according to Claim 1 wheian the Bi antagonist is 

cimetidine. 



3. The dosage fimn according to Claim 2 which comprises a plurality of 
1 0 polymer matrix cores. 

4. The dosage form according to Claim 3 wherein the polymer matrix is 
selected ftom the group consisting of a non-ionic neutral copolymer of ethyl aciylate and 
.methyl acrylate, acryfic and methacryUc acid esters, ethyl ceUulose. hydroxypropyl 

1 5 methylcdlulose, gelatin, waxes or mixtures thweof . 

5. The dosage form according to Claim 4 wherein the polymer matrix is a 
copolymer of ethyl acrylate and methyl aoylate. 

20 6. The dosage form according-to Claim 4 wherein the polymer matrix is a 

co-polymer of acrylic and methactylic arid esters. 

7. The dosage form according to Claim 4 whaein the polymw matrix is a 
co-polymer of Eudiagit'MRL SOD. 



8. The dosage form according to Qaim 4 wherein the polymer matrix 
material is present in an amount of 10 to 20% (w/w) of polymer relative to cimetidine. 



9. The dosage form according to Qaim 4 wherein die dosage form is 
3 0 composed of pellets. 

10. The dosage form according to Claim 9 wherein die pellets are 
contained in a gelatin capsule. 

3 5 . 1 1. The dosage form according to Qaim 4 wherein at least one of the 

matrixes is independendy coated with ardease-delaying substance. 
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12. The dosage form according to Claim 1 1 wherein the release-delaying 
substance is a coating agent selected from the group consisting of co-polymers based on 
polymethacrylic acid and methaciylates, ethyl acrylate and methyl acrylate, co-polymers 
of acrylic and methacrylic acid esters, co-polymers of Eudragit'^^RL SOD. hydroxypropyl 
S methylcellulose phthlate, cellulose acetate phthalate, polyvinyl acetate pthtalate or mixtures 
thereof. 



13. The dosage fom according to Claim 12 wherein the coating agent is a 
copolymo: of polymethacrylic acid and methaaylates, methacrylic acid and ethylaciylate, 

1 0 or co-polymers of Eudragit™RL 30D. 

14. The dosage form according to Claim 13 wherein the release-delaying 
substance is present in an amount of from 2 to 30% (w/w) relative to the matrix-core, 

15 15. The dosage form according to Claim 1 or 3 which further comprises 

an immediate release phase. 

16. The dosage form according to Claim 14 wherein the phased-release 
phase is present in an amount of 66 to 75% (w/w) relative to the immediate release phase. 



20 



17. The dosage form according to Claim 16 wherein the matrix core is 
optionally coated with a release-delaying substance. 



18. The dosage form according to Claim 17 wh^in the immediate release 
2 5 phase is optionally coated 



19. A modified-release oral dosage form comprising: 

a) an immediate-release phase of cimetidine; 

b) a modifred-release phase which comprises cimetidine incorporated into a 
3 0 polymer matrix; 

c) a second modified-release phase which comprises cimetidine incorporated into a 
polymer matrix coated with a release-delaying substance in an amount of from 2 to 30% 
(w/w) relative to the matrix-core; 

d) a third modified-release phase which comprises cimetidine coated with a 

3 5 release-delaying substance in an amount of from 2 to 30% (w/w) relative to the core. 
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20. The dosage fonn according to Oaim 19 wherein the modified release 
phase is present in an amount of 66 to 75% (w/w) relative to the immediate release phase. 

21. The dosage form according to Oaim 20 wherdn the polymCT matrix 
5 material is present in an amount of 10 to 20% (w/w) of polymer relative to cimetidine. 

22. A phased-release oral dosage form comprising: 

a) an immediate-release phase of cimeddine; 

b) an immediate coated release phase of cimetidine; 

10 c) a modified-release phase which comprises cimetidine incorporated into a 

polymer matrix optionally coated with a release-delaying substance in an amount of finom 
2 to 30% (w/w) relative to the matrix-core. 

23. A process for producing a phased release oral dosage form which 

1 5 process comprises granulating an H2 receptor antagonist in a polymer matrix. 

24 The process according to Qaim 24 wherein the H2 antagonist is 

cimetidine. 

2 0 25. The process according to Qaim 24 which comprises aplurality of 

polymer matrix cores. 

26. The process according to Qaim 25 wherein the polymer matrix is 
selected from the group consisting of a non-ionic neutral copolymer of ethyl aciylate and 
2 5 methyl acrylate, acrylic and methacrylic acid esters, etiiyl cellulose, hydroxypropyl 
methylcellulose, gelatin, waxes or mixtures tiiereof . 
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Your #: 00781-3402-95 


30-MAY-06 


8.00 Pack 


33.48 267.84 N 
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250mg/vl PK/10 5ANDOZ 

PDI 
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Address at top of page 

2 340795 30-MAY-06 5.00 Pack 35,24 ■ 176.20 N 
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DC 



RX23408M4262 

05/22/2006 
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800-765-0595 
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MCKESSON DRUG COMPANY 
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MOBILE AL 36608 
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Sold To: 911609 

PROVIDENCE HOSP PHCY-MOB 

ASCENSION HEALTH 
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MOBILE AL 36608 
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Terry G. 

terry.gittinger@ besse.com 



Besse Medical Supply 

9075 Centre Pointe Drive, Ste. 140 

West Chester, OH 45069 



513-682-3649 or 800-543-21 1 1 ext. 3049 



513-682-3629 



Time: 



Date: 

Pages including this 
cover page: 

CX)MMENTS: 

Confid6ntiB!ity Notice : This facsimile contains confidential information wfiicti may be legaiiy 
privileged and wliich is intended only for the use of the addressee(s) named above. If you are not 
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Purchase Order 




Besse Medical 

AmerisourceBergen Specialty Group 



Q 1- , SANDOZ 

supplier: 2599 west midway blvd 

BROOMFIELD^ CO 
80020 

800-525-8747 



1^ J- -|. ASD/6esse Louisville Whse 
UeilVer 10. 345 international Blvd, #400 
Brooks, Kentucky 40109 



Purchase Order Supplier ID 



Reference 



Date PEA Number Payment Terms 



200022631 



990000009 



OS- 23 2006 



RA0219798 



2» 60 Days Ket 61 



Above Purchase Order Must Appear On Invoice^ Packing Slip, Bill of Lading and All Cases 



Pas 



Quantity 
Ordered 



Unit 



Product Code 



Item# 
Description 



NDCAJPC Number 



Price 



IfytendedPnce 



162 



?1 

10 
12 



ct2S 



Ed 



CClO 



1055-60 



3125-95 



3157>96 



3157.70 



3210-46 



3407 9S 



3408-95 



3408-95 



24689 

ARISTOSPAN 20HG/P4L VI» 5ML 
24797 

NAFCILLIir SOD INJ 2GM VL 10/PK 
^5964 

CBPAZOLZN 1 GM VL 25X10ML 
26047 

CEPAZOLIK 1Q4 VIAL EA. 
26434 

CEFmiAXONE lOGM VL EACH SDZ 
27339 

AMPICILLIN 500M(> VL 10/PK 
27343 

ANPICILLIN 2GK VL 10/PK 
27344 

AMPICILLIN 2G» VL E& 



54643-1056-00 



00781 3125-95 



00781-3157-96 



00781-3157-70 



00781-3210-46 



00781-3407-95 



00761-3*08 95 



00781-3408-95 



26.00 



129.14 



35.24 



134 . 02 



134.02 



4,212.00 

670.10 
9.168-94 

774.84 
5,050.32 

352.40 
1.60S ^4 

134.02 



Note: Backorder all shorts for 6 Months 


1 

Total 
Atnoimt 


21,970.86 


Shipments invoiced after the 25tli of the Month will be considered the 1st of the Month for discount purposes. In voices:for this shipment v^ill 
be approved for payment only after receipt of the Merchandise. 



Mail Invoices In Duplicate To; Besse Medical 

9075 Centre Pointe Dr 
Ste. 140 

West Chester, OH 45069 
Attn: Purchasing 



r; Terry GifUnger/ 



Buyer; l erry umingery 

tetTy.gittinger@bessexoiii 
Phone: 513-682-3649 
Fax: 513-682.3629 
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S/aS/06 



7 1935S 
9 19354 
il 20057 
13 20191 
IS 19931 
17 19949 
19 1994S 
SI S0461 
as H0044 



EON LABS MfiNUFACTURlNS, IWC 
LOCK BOX ^108 ' 

CHURCH STREET STATICJW 
NY NY 

loa&i 

EONLAB 



DR0I3UERlfi BETANCES. INC 
CARR- #1 KM 34.0 
REPARTO IWD. CARTAGENA 
CAGUAS, P.R. 007£5 QOOOO 



NANCES 



SHIPPER 



JOSE VERDEJO 



IS FCO #BlSOPRaLOL FUMARATE 5MG X 100 
00165077101 

12 FCO ftBlSOPROLOL FUMARATE lOMG X 100 
001S5077401 

7a FCO ftBISQPRQLOL HCTZ S/6.S5MS 100 

001S5070401 

^"^ 10/6.83118 100 

001BS070701 

FCO #BI£QPROLOL HCT2 2,5/6,e5MG ICO 
00185070101 

12 CJA ttCHQLESTVRArt LIGHT ORAWSE CAJft 
00185093998 

IS FCO ftCHDLESTYRAM LIGHT ORANGE LATA 
001B5O93997 

15 FCO SCHOLEGTYRAH 0/SUSP LATA ORANGE 
0013509^097 

CJA #CHOLESTYRAM O/SUSP SOBRE ORAWG 
0018509^^098 ^ 



38.440 

S8.440 

S0,5S0 

e0.550 

20,350 

57.oeo 

28.510 
2S.510 
57-OSO 



I9O6I.28O 
I9O6I.S8O 
Is. 479. 600 

^9a,soo 

493.200 
684.240 
3^2.120 
342.120 
2,736.960 
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25 SS530 
27 13083 
59 £863 
31 15055 
33 1S098 
35 S4894 
37 191'!f2 
39 30570 
1V9'W> 



073341 
PAGE 2 



EON LABS IWNUFACTUf^I^a3, INC. 

LOCK BOX H108 

CHURCH STRErr STATION 

NY NY 

1CS61 

EDNLAB 



7 



DROSUERIA BETANCES, INC 
CARR. #1 KM 34.0 

REPARTQ I WD. CARTAGENA 
CAGUAS, P.R, 00785 00000 



BETANCES 
JOSE li/ERDEJO 



SHIPPER 



IB FCO #FLUVOJ(AniNE MAL TAB 100M6 100 

ooiasois*;©! 



19S.110 



48 FCO #HYDROXYZ PAM CAPS 85MG X 300 28 £40 
30185061305 ^a.dtO 



48 FCO #HYDR0XY2 PAM CAPS 50HG X 500 
30 185061 SOS 



36.070 



2.. 377. 320 
1,3S5.SS0 
1,731.360 



48 FCO ftlNDORETKACIN E/R CftP TSMG 60 9P i-Tn / 

30185078060 95.170 4,424.160 

96 FCO #INDQMETHACIN E/R CAP 7SM0 100 153 Asw 

30185072001 153.620 14,747.520 

24 FCO #ITRACONASDLE CAPS 100M8 X 30 
001850S5030 

72 FCO #LABETALOL HCL TABS 200MS X 100 
00185011701 



231.010 
35.000 



43 FCO ftLABETALDL HCL TABS 300M8 X 100 46 OOO 
00018511801 '»6.000 



48 FCO ttMETHlMASOLE TABS 5MS X 100 
00185020501 



37.930 



5,544.240 
2f 520.000 
2,203.000 
1,340.640 



Pagt 2H recewed at 5122121)06 10:22:48 AH [MiHintajnDayli^ 
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0733*1 
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5/22/06 



*3 19937 
^5 S16S9 
<*7 

21621 
Si 15036 
53 15057 
55 236S0 
57 22895 
59 1SS73 



EQN LABS Mfi^fUFACTURING, iNC 

LOCK BOX iH08 

CHURCH STREET STATION 

NY NY 

10261 

EONLAB 



f 



DROGUERIA BETA^fCES, IMC 
CARR. ftl KM 34.0 " 
REPARTQ rWD. CflRTAGENA 
CABUAS, P.R. 00783 00000 



BETANCSS 



SHIPPER 



JOSE VERDEJO l/jujL^^ 



60 FCQ #METHINAZQLE TABS 10K5 X 100 
OOlBSOglOOl 

34 FCO #NABUMETOHE TABS SOOMB X SOO 
0018501*505 

^^►O FCO ftNABUHETONE TABS TSOMB X 100 
001BS014601 

48 FCO #NABUMETONE TA3S TSOMG X SOO 
001B5014A05 

IS FCQ ftNITRQGLYCERIN CAPS 2.SMG 100 
00183517^01 

IS FCO #NITR0BLYCERIN CAPS 6.5M6 100 
30185123501 

48 FCO ftPHENDIMET TAR TABS 35MB X 100 
001B&*05701 

48 FCO #PHENDlnETEA2 CAPS lOSMS X 100 
00155525401 ^ 

le FCO #RIFAMP1M CAPS 300M6 X SO 
30183079930 



43.^0 
481.510 
113,730 
568.640 
9.600 
10.650 
13.680 
60.000 
42.770 



2,895.000 
11,5S6.S40 
S7,a9S.S00 
27,294.720 
115.300 
iS7.eOO 
656.640 
2,880.000 
S13.S40 
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61 199*1 
63 1S759 



CHURCH STREET STATION 
NY MY 

10S61 

EONLAB 
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DRQ6UERIA BETflMCES, INC 
CARR. #1 KM 34,0 
REPARTO IND. CARTAGENA 
CA6UAS, P.R. 007S5 OOODO 



00185079901 



BETANCES 
JOSE VERDEJO 

142.560 
28. ISO 



SHIPPER 

1»710.720 
337.440 
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419 537 7215 TO 13034384645 



P. 01/01 



PURCHASE ORDER 



ORDER NUMBER 
DATE ISSUED 
TERMS 
SHIP VIA 

poe 



SPW08961 
05/22/2006 



DATE: 05/22/06 
PAGE: 1 

VENDOR COPY 



--. VENDOR -^iWIIp^ r:^ 

SANDOZ^ S£RA^IGBS^:i|rfe^-V^^ 

c/0- SANDOZ-- ' r -K::^ "--i-^''-^-^^?^ 
P o.B6x-.a.40773-- ''\^t':'^';'y:'r^r^'^^^^ 

DAU^AS, TX 752M • • ; r ^'^ vV;V-i■^•S 
ATTN•r -tO^IS- 




UofM ITBrt DESCRIPTION 



UUIT PRICE 



VALUE NEEDED 



ORD QTY SHS 1TBH# 



96 007ail53S01 



286 02144-0301C 



btlc PSBOTOPKBDOINE 60MG TAB 
VBiroOR PART* 0O781153S01 

btlc P5EUDOPHEDRINE 30MS TAB 
VENDOR PART# 00781153301 



S.O&QOOO 



3 ,400000 



484.80 05/29/2006 



979.20 OS/29/2006 



1,464.00 




By mS/miS CFO (or designated authority) 



** THTftl PARF 01 }I0K 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



